Parallel solution-phase chemistry has yielded a series of secondary amide analogues of the fungal natural product 3-chloro-4-hydroxyphenylacetamide. 3-Chloro-4-hydroxyphenylacetic acid was coupled to a variety of primary amines using 1-ethyl-3-(3'-dimethylaminopropyl)-carbodiimide hydrochloride. The desired products were obtained in good yield and high-purity following rapid silica purification. All analogues were spectroscopically characterised by NMR, UV, IR and MS data. One compound displayed moderate cytotoxicity against the human melanoma and prostate cell lines, MM96L and DU145.
INTRODUCTION
Natural products continue to play an important role in the drug discovery process as evidenced by the fact that 15 new natural product-derived drugs were launched by the pharmaceutical industry between 2000 and 2003.
1 Natural products are renowned for their structural diversity, and several studies have noted that the chemical space they occupy is different from that of synthetic libraries. [2] [3] [4] Hence, their use as templates in combinatorial chemistry has been identified as a good method for obtaining unique and chemically diverse libraries. A number of libraries incorporating a natural product motif have been published, [5] [6] [7] [8] [9] [10] [11] [12] [13] and several examples exist where the specific and desirable biological activity of a natural product has been improved with rather small libraries that have integrated only simple functional group modifications. 14 We have recently reported the isolation and structure elucidation of the fungal metabolites, 3-chloro-4-hydroxyphenylacetamide (1) and 3-chloro-4-hydroxyphenylacetic acid (2) (Figure 1 ). 15 With our interest in the use of natural products as scaffolds for combinatorial chemistry we decided to generate a small library based on the common core structure of 1 and 2.
Using 1-ethyl-3-(3'-dimethylaminopropyl)-carbodiimide hydrochloride (EDCI) coupling chemistry we generated a high-purity secondary amide library in good yield. This library (3-13)
( Figure 2 ) along with the fungal natural products (1 and 2) have been added to the Eskitis Institute's chemical repository and made accessible for agrochemical or pharmaceutical highthroughput screening. During separate studies on this library one member (compound 11) has recently been identified as a potent bovine carbonic anhydrase II inhibitor. 16 In this paper we report the solution-phase parallel synthesis and spectroscopic data of a series of secondary amides that are all analogues of the fungal natural product 3-chloro-4-hydroxyphenylacetamide.
RESULTS AND DISCUSSION
The secondary amide library (3-13) was synthesised by coupling the commercial reagent 3-chloro-4-hydroxyphenylacetic acid (2) with 11 different primary amines using EDCI and 4- 1 H NMR spectroscopy was used to determine which silica SPE fractions to combine; only high-purity compounds were added to the library. This protocol afforded 11 secondary amides ( Figure 2 ) in yields ranging from 8 to 99%. Purity analysis of compounds 1-13 was performed using C 18 analytical HPLC and showed purities ranging from 91 to 99%. Synthetics 3-13 were all spectroscopically characterised using 1D and 2D NMR ( 1 H, 13 C, DEPT, gCOSY, gHSQC, gHMBC), IR, UV and MS data. The amide stereochemistry for 3-13 was assigned as trans since acyclic secondary amides typically prefer this conformation about the amide C-N bond. 17 Support for the trans stereochemical assignment was provided by ROESY data for compounds 6 and 7, which both showed strong ROESY correlations between 8-NH and H-7.
Compounds 1-13 were tested for cytotoxicity against the human melanoma cell line MM96L using the colorimetric sulphorhodamine B assay. 18 Compounds 7 and 13 were the only analogues that displayed any significant cytotoxicity with IC 50 values of 72 and 350 μM,
respectively. In order to determine if 7 or 13 showed any selective anticancer activity, both compounds were tested against the human prostate cell line DU145 and showed IC 50 values of 51 and 335 μM, respectively.
CONCLUSIONS
Eleven secondary amide analogues of the fungal natural product 3-chloro-4-hydroxyphenylacetamide have been prepared using solution-phase parallel synthesis. All analogues were fully characterised by spectroscopic methods. Screening of the high-purity combinatorial library against the human melanoma cell line MM96L and human prostate cell line DU145 identified one library member, compound 7, which displayed moderate cytotoxicity.
EXPERIMENTAL General
Low-resolution electrospray ionization mass spectra (LRESIMS) were recorded on a Waters ZQ mass spectrometer. High-resolution electrospray ionization mass spectra (HRESIMS Tables 1 and 2 dimensions, which were then zero filled to 2K and 1K, respectively. A one-bond coupling constant delay was set using 140 Hz, and WURST decoupling was applied during acquisition.
The gradient HMBC was acquired using 8 transients per increment with 400 F1 increments. A spectral width of 220 ppm was used for the 13 C dimension. A one-bond coupling constant of 140
Hz and long-range coupling constant of 8 Hz were used to set the delays in the pulse sequence.
Sinebell weighting was applied to both 1 H and 13 C dimensions, which were then zero filled to 4K
and 1K, respectively. The ROESY was acquired with 256 F1 increments with 16 transients per increment. A mixing time of 500 ms was used. Gaussian weighting was applied to both dimensions, which were then zero filled to 2K. 
